Abstract. In this paper,a block-centered difference method is presented for viscoelasticity equation in the bounded domain, the theocratical analysis show that the scheme is convergence, and we get the discrete L 2 -norm errors in both the approximate solution and its first derivatives for all nonuniform grids.
Introduction
Viscoelasticity equation plays an important role in seismic prospecting,such as artificial source is used to excite the spread of seismic wave in the ground and the vibration displacement of seismic wave meet the equation. It contains a damping term or viscoelastic term u xxt ,which is more difficult and challenging to be solved. Therefore,the research of the equation has been the focus of attention of some relevant scholars.But the numerical analysis are mostly confined to the finite element method for the problem [1 − 2] .In this paper we use a new method-the block-centered difference method-to construct the format;we can get the error estimation O(τ + h 2 ) and the solution of the equation has good convergence and steadiness.
Consider the following initial-boundary value problem of viscoelasticity equation:
where a = a(x, t), b = b(x, t), Ω = (0, 1).a, b, f, v, w are functions have been given,for any (x, t) ∈ Ω × [0, T ],the following conditions is established:
(ii)f, u are properly smooth. Let: p = − ∂u ∂x . So that (1) is equivalent to:
PRELIMINARIES
We define the partition Ω = (0, 1) by δ x ,where:
For each i = 1 to N,define:
For any fuction g(x),let g i denote g(x i ) and let g i+ 1 2 denote g(x i+ 1 2 ). let:
[
Define the following two Grid function groups:
and the discrete inner product and norm:
Lemma 2.1.
Lemma 2.2. [4] Suppose the following conditions hold:
BLOCK CENTRAL DIFFERENCE SCHEME AND ERROR ESTIMATES
The block central difference scheme of problem (1) 
(7) Substituting (6) into (5) ,we get the linear algebraic equations about U n i ,it's clear that its coefficient matrix is irreducible diagonally dominant tridiagonal matrix,so the solution vector is exist and unique,and we can get it by pursuit method.
At the point (x i , t n ), (4) can be written as:
where:
. From Lemma 2 we know that there exist Q ∈ S, V ∈ S (1) , and
. Set:
Subtracting (8) from (5), we obtain:
Make M inner product with δtη n on both sides of (9),then:
Now we will estimate one by one.
By Lemma 1 ,we get:
(13) By Taylor's theorems and Schwarz inequality
Then by ε− inequality ,we obtain:
We get:
Similarly:
By value theorem and Lemma 2,and a(x, t), b(x, t) are bounded, we get:
Substituting (11) − (18) into (10),and summing on n = 1, . . . , L − 1,we obtain: ,and properly small positive number ε, then:
By discrete Gronwall inequality, we obtain:
By the initial value and Lemma 2 ,we get:
